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(54) TRAVEL CONTROL DEVICE FOR HYBRID VEHICLE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To effectively control the 
slippage of wheels by computing the slippage of the 
wheels, and in the case where the slip value exceeds 
the prescribed threshold, controlling the output torque 
of a motor and an engine, and changing a ratio of 
lowering degree of each output torque of the motor and 
the engine, in response to the traveling condition. 
SOLUTION: During the operation of a vehicle, an ECU 
100 drives the vehicle for traveling with the drive force 
of a motor 2 in a low area of the required torque, and 
with the drive force of an engine 1 and the motor 2 in a 
middle area thereof, and with the driving force of the 
engine 1 in a low area thereof. Slip ratio SL of each 
wheels 11-14 and change ratio D SL thereof are 
commuted, and when the change ratio DSL exceeds the 
prescribed threshold, output torque of the motor 1 and 
the engine 1 are controlled so as to converge the slip 
value to a target value. At this stage, a coefficient of 
road surface friction (i is detected, and when the 
coefficient of road surface friction ji is high, lowering degree of the output torque of te motor 2 
in relation to the lowering degree of the output torque of the engine 1 is changed, so as to be 
larger in comparison with the case when the coefficient of road surface friction is low. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the Havelid vehicle which uses together and runs the motor which generates driving 
force with the power of a dc-battery, and the engine which generates driving force with an 
internal combustion engine A slip detection means to calculate the slip value of a wheel and to 
detect a slip of a wheel based on this slip value, The control means which will control the 
output torque of said motor and engine to complete this slip value as desired value if said slip 
value exceeds a predetermined threshold, The car transit control unit of the hybrid car 
characterized by providing a transit situation detection means to detect the transit situation of 
a car, and a modification means to change the rate of the down degree of each output torque of 
said motor and said engine according to said transit situation. 

[Claim 2] It is the car transit control unit of the hybrid car according to claim 1 which said 
transit situation detection means detects coefficient of friction of a car transit road surface, 
and is characterized by said modification means enlarging the down degree of the output torque 
of said engine to the down degree of the output torque of said motor compared with the time 
that it is low when this coefficient of friction is high. 

[Claim 3] Said transit situation detection means is the car transit control unit of the hybrid car 
according to claim 1 which detects the vehicle speed and is characterized by said modification 
means enlarging the rate of the down degree of the output torque of said engine to the down 
degree of the output torque of said motor compared with the time of a low speed at the time of 
a high speed. 

[Claim 4] Said modification means is the car transit control unit of the hybrid car according to 
claim 1 characterized by enlarging the rate of the down degree of the output torque of said 
engine to the down degree of the output torque of said motor compared with many [ when there 
are few amounts of accumulation of electricity of a dc-battery ] times. 

[Claim 5] Said modification means is the car transit control unit of the hybrid car according to 
claim 1 characterized by enlarging the rate of the down degree of the output torque of said 
engine to the down degree of the output torque of said motor compared with the time that it is 
small when car weight is large. 

[Claim 6] Down control of the output torque according to said engine the time of a high speed 
or when car weight is large when coefficient of friction of said car transit road surface is high is 
the car transit control unit of the hybrid car according to claim 2, 3, or 5 characterized by 
performing at a period until this slip value increases rapidly to the initial stage to which said slip 
value exceeded the predetermined threshold at least and this slip value approaches desired 
value after that. 

[Claim 7] It is the car transit control unit of a hybrid car given in claim 1 characterized by 
supplying the this revived power to said electric means while it has further the electric means 
driven with the power of said dc-battery and said control means revives power at the time of 
down control of the output torque of said motor thru/or any 1 term of 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the car transit control unit of a hybrid car. 
[0002] 

[Description of the Prior Art] From the former, the traction control system is carried in the 
usual automobile. A slip of a wheel is controlled by reducing an engine output torque, if this 
traction control system detects whether it is the condition that the slip ratio empty vehicle ring 
of a wheel is likely to slip at the time of acceleration and this condition is detected, or raising 
the brake fluid pressure of a wheel, and strengthening damping force (JP,7-125556,A). 
Moreover, there are some which perform a torque control in a hybrid car (JP,7-336810,A). 
[0003] 

[Problem(s) to be Solved by the Invention] In the present condition, a traction control system is 
carried in a hybrid car, and it is thought that the advanced technology which made it the focus 
to reduce an output torque by controlling the good motor of responsibility and an engine with 
the large amount of torque downs becomes important when it is not proposed but the transit 
stability of a car will be raised from now on. 

[0004] This invention is made in view of an above-mentioned situation, and the purpose is 
offering the car transit control unit of the hybrid car which controls efficiently the good motor 
of responsibility, and the large engine of a torque down, and can control a slip of a wheel. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and 
to attain the purpose, the car transit control unit of the hybrid car of this invention is equipped 
with the following configurations. Namely, it sets on the Havelid vehicle which uses together and 
runs the motor which generates driving force with the power of a dc-battery, and the engine 
which generates driving force with an internal combustion engine. A slip detection means to 
calculate the slip value of a wheel and to detect a slip of a wheel based on this slip value, The 
control means which will control the output torque of said motor and engine to complete this 
slip value as desired value if said slip value exceeds a predetermined threshold, A transit 
situation detection means to detect the transit situation of a car, and a modification means to 
change the rate of the down degree of each output torque of said motor and said engine 
according to said transit situation are provided. 

[0006] Moreover, preferably, said transit situation detection means detects coefficient of 
friction of a car transit road surface, and said modification means enlarges the rate of the down 
degree of the output torque of said engine to the down degree of the output torque of said 
motor compared with the low time, when this coefficient of friction is high. 
[0007] Moreover, preferably, said transit situation detection means detects the vehicle speed, 
and said modification means enlarges the rate of the down degree of the output torque of said 
engine to the down degree of the output torque of said motor compared with the time of a low 
speed at the time of a high speed. 

[0008] Moreover, the rate of the desirable down degree of the output torque [ as opposed to 
the down degree of the output torque of said motor compared with many / when said 



modification means has few amounts of accumulation of electricity of a dc-battery / times ] of 
said engine is enlarged. 

[0009] Moreover, the rate of the desirable down degree of the output torque [ as opposed to 
the down degree of the output torque of said motor compared with the time that it is small 
when said modification means has large car weight ] of said engine is enlarged. 
[0010] Moreover, when [ desirable ] coefficient of friction of said car transit road surface is 
high, down control of an output torque with said engine the time of a high speed or when car 
weight is large is performed at a period until this slip value increases rapidly to the initial stage 
to which said slip value exceeded the predetermined threshold at least and this slip value 
approaches desired value after that. 

[001 1] Moreover, it has further preferably the electric means driven with the power of said dc- 
battery, and said control means supplies the this revived power to said electric means while 
reviving power at the time of down control of the output torque of said motor. 
[0012] 

[Effect of the Invention] As mentioned above, according to a transit situation, by changing the 
rate of the down degree of each output torque of a motor and an engine, the good motor of 
responsibility and the large engine of a torque down are controlled efficiently, and, according to 
invention of claim 1, a slip of a wheel can be controlled. 

[0013] According to invention of claim 2, when coefficient of friction of a car transit road 
surface is high, by enlarging the rate of the down degree of the engine output torque to the 
down degree of the output torque of a motor compared with the low time, an engine output 
torque can be brought down greatly and the flattery nature of a torque down can raise the 
control degree of a slip in a good transit situation. 

[0014] According to invention of claim 3, by enlarging the rate of the down degree of the engine 
output torque to the down degree of the output torque of a motor compared with the time of a 
low speed at the time of a high speed, an engine output torque can be brought down greatly and 
the flattery nature of a torque down can raise the control degree of a slip in a good transit 
situation. 

[0015] According to invention of claim 4, when there are few amounts of accumulation of 
electricity of a dc-battery, by enlarging the rate of the down degree of the engine output torque 
to the down degree of the output torque of a motor compared with many times, an engine 
output torque can be brought down greatly and the flattery nature of a torque down can raise 
the control degree of a slip in a good transit situation. 

[0016] According to invention of claim 5, when car weight is large, by enlarging the rate of the 
down degree of the engine output torque to the down degree of the output torque of a motor 
compared with the small time, an engine output torque can be brought down greatly and the 
flattery nature of a torque down can raise the control degree of a slip in a good transit situation. 

[001 7] According to invention of claim 6, when coefficient of friction of a car transit road 
surface is high, down control of an output torque with an engine the time of a high speed, or 
when car weight is large By performing at a period until this slip value increases rapidly to the 
initial stage to which the slip value exceeded the predetermined threshold at least and this slip 
value approaches desired value after that According to invention of claim 7, while reviving 
power at the time of down control of the output torque of a motor, the energy efficiency at the 
time of a torque down can be raised by supplying the this revived power to an electric means. 
[0018] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing at a detail. 

[Mechanical configuration of hybrid car] dra wing 1 is the block diagram showing the mechanical 
configuration of the hybrid car of this operation gestalt. 

[001 9] As shown in drawin g 1 , according to the run state of the car which the hybrid car of this 
operation gestalt uses together the drive motor 2 driven as a power unit for generating driving 
force with the power supplied from a dc-battery 3, and the engine 1 driven by the explosive 



power of liquid fuel, such as a gasoline, runs, and is mentioned later, transit only by the drive 
motor 2, transit only with an engine, or transit by the both sides of a drive motor 2 and an 
engine 1 is realized. 

[0020] An engine 1 transmits driving force to an automatic transmission 7 by conclusion of a 
clutch 6 through a torque converter 5. An automatic transmission 7 changes into predetermined 
torque and a predetermined rotational frequency the driving force inputted from the engine 1 
according to a run state (or actuation of an operator), and transmits it to driving wheels 1 1 and 
12 through a gear train 9 and a differential mechanism 8. Moreover, an engine 1 drives a 
generator 4, in order to charge a dc-battery 3. 

[0021] A drive motor 2 is driven with the power supplied from a dc-battery 3, and transmits 
driving force to driving wheels 1 1 and 12 through the gear train 9. 

[0022] The thing of the high fuel consumption type by which an engine 1 delays the clausilium 
timing of a direct injection mold gasoline engine or an intake valve is carried, the IPM 
synchronous system motor of 20kW of maximum output is used, the thing of 10kW of maximum 
output is used, and, as for a drive motor 2, the nickel hydoride battery of 30kW of maximum 
output is carried for a generator 4, as for a dc-battery 3. 

[0023] While the generalization control ECU 100 consists of CPU. ROM, RAM, an interface 
circuitry, an inverter circuit, etc. and controlling ignition timing, fuel oil consumption, etc. of an 
engine 1, an output torque, an engine speed, etc. of a drive motor 2 are controlled to absorb the 
gear change shock of torque fluctuation of an engine 1, or an automatic transmission 7. 
Moreover, the generalization control ECU 100 supplies the power generated with the generator 
4 at the time of actuation of an engine 1 to a drive motor 2, or controls it to make a dc-battery 
3 charge. Furthermore, the generalization control ECU 100 is supplied to the motor 51 for 
compressors, or the motor 61 for auxiliary machinery, after it prepared the active signal and 
stop signal of an air conditioner 50 from the air-conditioning control ECU 200 to reception, and 
it prepares the power of a dc-battery 3, and the power collected from the drive motor 2 on a 
predetermined electrical potential difference (for example, 100V) with an inverter 15 so that it 
may mention later. 

[0024] The air-conditioning control ECU 200 controls an air conditioner 50 and the motor 51 for 
compressors to maintain laying temperature while outputting the active signal of an air 
conditioner 50 to the generalization control ECU 100, if the air-conditioning switch 52 is turned 
on by crew. Moreover, the air-conditioning control ECU 200 suspends control of an air 
conditioner 50 and the motor 51 for compressors while outputting the stop signal of an air 
conditioner 50 to the generalization control ECU 100, if the air-conditioning switch 52 is turned 
off by crew. 

[0025] In the usual case, power is supplied from a dc-battery 3 at the time of engine starting, 
and a generator 4 carries out cranking of the engine. 

[0026] it is shown in drawing 2 — as — the direct injection mold gasoline engine 1 — setting — 
121 — an engine and 122 — a cylinder block and 123 — for a combustion chamber and 126, as 
for an exhaust air port and 128, a suction port and 127 are [ the cylinder head and 124 / a 
piston and 125 / an intake valve and 129 ] exhaust air bulbs. While the ignition plug 130 which 
attends the center section of the combustion chamber 125 is formed in the cylinder head 123, 
the fuel injection valve 131 which injects a fuel from the side toward the above-mentioned 
ignition plug 130 bottom of a combustion chamber 125 on the combustion chamber side 
attachment wall of the cylinder head 123 is formed. The cavity 132 is formed in the crowning of 
a piston 124, and this cavity 132 reflects the fuel injected from the fuel injection valve 131 near 
the ignition plug 1 30. The exhaust air purification catalyst 1 34 is formed in the flueway 1 33 
which extends from the exhaust air port 127. 

[0027] Actuation is controlled by the generalization control ECU 100, and when it is in a 
predetermined engine operation condition, by division injection of a fuel, the above-mentioned 
fuel injection valve 131 increases the amount of COs under exhaust air, and is supplied to the 
above-mentioned exhaust air purification catalyst 134. Therefore, the signal from each sensor, 
such as an engine speed, accelerator opening, an inhalation air content, and engine water 



temperature, is inputted into the generalization control ECU 100. 

[0028] The traction control system is carried in the hybrid car of this operation gestalt. A 
traction control system is equipped with the brake control ECU 300 which controls the brake 
fluid pressure to the brake gears 21-24 arranged by each wheels 11-14 and each brake gears 
21-24. The slip at the time of acceleration of a driving wheel is controlled by the brake control 
ECU 300 reducing the output torque of an engine or a drive motor, if the generalization control 
ECU 100 detects whether it is the condition that a driving wheel is likely to slip from the wheel 
speed variation (rate) of driving wheels 1 1 and 12 and coupled driving wheels 13 and 14 and 
detects this condition, or raising the brake fluid pressure of a wheel, and strengthening a brake 
force. 

[0029] Next, the following table 1 is referred to and control of the engine under main conditions, 
a generator, a drive motor, and a dc-battery is explained. In addition, in Table 1, "power 
running" means the condition of outputting driving torque. 
[0030] 
[Table 1] 
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As shown in the [time of stop] table 1, in the time of a stop, an engine 1, a generator 4, and a 
drive motor 2 stop. However, an engine is operated at the time of the amount fall of dc-battery 
accumulation of electricity between the colds, and during engine operation, a generator 4 is 
driven in order to generate electricity, and it charges a dc-battery 3. 

As shown in the [time of ******] table 1, in the time of ******, an engine 1 and a generator 4 
stop and a drive motor 2 outputs driving torque. 

As shown in the [time of sudden start] table 1, in the time of sudden start, a generator 4 and a 
drive motor 2 output driving torque, and an engine 1 is operated by the high power after 
starting. A dc-battery 3 discharges to a generator 4 and a drive motor 2. 

In the time of engine starting, as shown in the [time of engine starting] table 1, in order that a 
generator 4 may carry out cranking of the engine 1, driving torque is outputted and an engine 1 
is started. A dc-battery 3 discharges to a generator 4. 

As shown in the [time of stationary low load transit] table 1, in the time of stationary low load 
transit, an engine 1 and a generator 4 stop and a drive motor 2 outputs driving torque. A dc- 
battery 3 discharges to a drive motor 2. However, an engine 1 is operated at the time of the 
amount fall of dc-battery accumulation of electricity between the colds, and during engine 
operation, a generator 4 is driven in order to generate electricity, and it charges a dc-battery 3. 
As shown in the [time of the load transit in stationary] table 1, in the time of the load transit in 
a stationary, no outputting a drive motor 2 is supposed, an engine 1 is operated in an efficient 
field, a dc-battery 3 does not discharge to a drive motor 2, but a generator 4 charges a dc- 
battery 3. 

As shown in the [time of stationary heavy load transit] table 1, in the time of stationary heavy 
load transit, high power operation of the engine 1 is carried out, and a generator 4 and a drive 
motor 2 output driving torque. A dc-battery 3 discharges to a generator 4 and a drive motor 2. 
However, a generator 4 charges a dc-battery 3 at the time of the amount fall of dc-battery 
accumulation of electricity. 

As shown in the [time of sudden acceleration] table 1, in the time of sudden acceleration, high 
power operation is carried out and an engine 1 outputs driving torque for transit of a generator 



4 and a drive motor 2. A dc-battery 3 discharges to a generator 4 and a drive motor 2. 
As shown in the [time of moderation (at time of regenerative braking)] table 1, in the time of 
moderation, an engine 1 and a generator 4 stop, and a drive motor 2 revives power as a 
generator, and charges a dc-battery 3. 

[0031] Next, with reference to drawin g 3 thru/or drawing 8 , the transfer gestalt of the driving 
force according to the run state of the hybrid car of this operation gestalt is explained. 
As shown in [time of start & low-speed transit] drawin g 3 , engine & motor control ECU100 
makes only a drive motor 2 drive at the time of start and low-speed transit, and transmits the 
driving force by this drive motor 2 to driving wheels 1 1 and 12 through the gear train 9 at it. 
Moreover, it becomes transit by the drive motor 2 also at the time of the low-speed transit 
after start. 

As shown in [time of acceleration] drawing 4 , at the time of acceleration, engine & motor 
control ECU100 makes the both sides of an engine 1 and a drive motor 2 drive, combines the 
driving force by the engine 1 and the drive motor 2, and transmits it to driving wheels 1 1 and 12. 

As shown in [time of stationary transit] drawing 5 , engine & motor control ECU100 makes only 
an engine 1 drive at the time of stationary transit, and transmits driving force to driving wheels 
1 1 and 12 through the gear train 9 at it from an engine 1. At the time of stationary transit, it is 
transit in the field whose engine speed is 2000 - 3000rpm extent and which serves as high fuel 
consumption most. 

As shown in [time of moderation (at time of regenerative braking)] drawing 6 , at the time of 
moderation, a clutch 6 is released, the driving force of driving wheels 1 1 and 12 is revived by 
the drive motor 2 through the gear train 9, a drive motor 2 serves as a driving source, and a dc- 
battery 3 is charged. 

[ — at the time of stationary transit & charge, as shown in] drawin g 7 at the time of & charge at 
the time of stationary transit, while concluding a clutch 6 and transmitting driving force to 
driving wheels 1 1 and 12 through the gear train 9 from an engine 1, an engine 1 drives a 
generator 4 and charges a dc-battery 3. 

As shown in [time of charge] drawin g 8 , at the time of charge, a clutch 6 is released, driving 
force is made not to be transmitted to an automatic transmission 7 from an engine 1, and an 
engine 1 drives a generator 4 and charges a dc-battery 3. 

[Electric configuration of hybrid car] d rawin g 9 is the block diagram showing the electric 
configuration of the hybrid car of this operation gestalt. 

[0032] As shown in drawin g 9 , for the generalization control ECU 100 The signal from the 
speed sensor 101 which detects the vehicle speed, the signal from the engine speed sensor 102 
which detects the engine speed of an engine 1, The signal from the voltage sensor 103 supplied 
to an engine 1, the signal from the throttle opening sensor 104 which detects the opening of the 
throttle valve of an engine 1, The signal from the gasoline residue sensor 105, the signal from 
the accumulation-of-electricity residue sensor 106 which detects the accumulation-of- 
electricity residue of a dc-battery 3, The signal from the shift range sensor 107 which detects a 
shift range by the select lever, As a sensor of the signal from the accelerator stroke sensor 1 08 
for detecting the amount of treading in of the accelerator pedal by the operator, the signal from 
the start switch 109, the signal from the car weight sensor 110, and others While inputting the 
signal from the oil-temperature sensor which detects the hydraulic oil temperature of an 
automatic transmission 4 etc. and performing ignition timing, control of fuel oil consumption, etc. 
to an engine 1, control of the power supply to a drive motor 2 etc. is performed. Moreover, the 
generalization control ECU 100 displays the data about the operational status of a car, the 
vehicle speed, an engine speed, an electrical potential difference, a gasoline residue, the 
accumulation-of-electricity residue of a dc-battery, a shift range, an electric power supply 
network, etc. through the displays 16, such as LCD, from the various above-mentioned sensor 
signals. 

[0033] The brake control ECU 300 is connected possible [ a communication link ] in the 
generalization control ECU 100 and both directions, and the wheel speed signal from a wheel 



speed sensor is inputted. The amount of slips of each wheel (rate) is calculated from the car 
body speed by which a presumed operation is carried out from each wheel speed, and current 
wheel speed. It detects whether it is the condition that a driving wheel is likely to slip from the 
wheel speed variation (rate) of driving wheels 1 1 and 12 and coupled driving wheels 13 and 14. If 
this condition is detected, braking pressure will be raised in parallel for every channel, and the 
slip at the time of acceleration of a driving wheel will be controlled so that the output torque of 
an engine or a drive motor may be reduced or it may converge on target slip ratio. In addition, 
when the attitude control equipment mentioned later is carried, each signal is outputted from a 
yaw rate sensor, a longitudinal direction acceleration sensor, and a steering rudder angle sensor. 

[traction control of a hybrid car], next the traction system of the hybrid car of this operation 
gestalt — it attaches and explains. 

[0034] Drawin g 10 is a flow chart which shows the traction control by the generalization control 
ECU 100 of this operation gestalt. 

[0035] As shown in drawin g 10 , at step S2, ****** ECU 100 inputs data from each sensor 
which shows that the start switch 1 09 is turned on by crew to dr aw ing 9 by step S4 if waiting 
and a start switch are turned on (it is YES at step S2). At step S6, it is set as the basic 
operation mode shown in Table 1. At step S8, the amount MB of basic control of a drive motor 
2 is calculated from the map shown in drawin g 13 . At step S10, the amount EB of basic control 
of an engine 1 is calculated from the map shown in drawing 13 . It is made to run only with the 
driving force of a motor 2 in the field A1 where demand torque is low, and you make it run with 
the driving force of an engine 1 and a motor 2, and demand torque makes it run only with the 
driving force of an engine 1 in high field A3 in the field A2 whose demand torque is whenever 
[ middle ], as shown in the map of drawing 13 . Moreover, the amount EB of basic control of an 
engine 1 is expressed with fuel oil consumption or throttle opening, and the amount MB of basic 
control of a drive motor 2 is expressed with electric energy. 

[0036] step S12 — the above-mentioned step S — ON/OFF of a clutch 6 are set up from the 
amounts MB and EB of basic control set up by 8 and 10. At step S14, while calculating slip ratio 
(amount) SL of each wheel from the car body speed by which a presumed operation is carried 
out from each wheel speed, and the current wheel speed of a driving wheel (slip ratio SL^ wheel 
speed / car body speed), rate-of-change deltaSL of slip ratio which differentiated slip ratio SL 
is calculated. At step S16, slip ratio SL judges whether they are zero or more predetermined 
thresholds SL (refer to drawin g 19 ). If slip ratio SL becomes zero or more predetermined 
thresholds SL at step SI 6 (it is YES at step S16), Flag F will be set to 1 at step S18. Flag F is 
set while a traction control system is operating. That is, if F becomes during a set, it expresses 
that it is the slip control system Messrs. of a driving wheel. On the other hand, if slip ratio SL is 
not zero or more predetermined thresholds SL at step S16 (it is NO at step S16), it will 
progress to step S38 of drawin g 1 1 mentioned later. 

[0037] At step S20, rate-of-change deltaSL of slip ratio SL judges whether they are zero or 
more predetermined threshold deltaSL (refer to drawin g 19 ). If rate-of-change deltaSL 
becomes zero or more predetermined threshold deltaSL at step S20 (it is YES at step S20), it 
will progress to step S22. Rate-of-change deltaSL of slip ratio SL expresses the increment 
degree (inclination) of slip ratio SL in the initial stage to which slip ratio exceeded the 
predetermined threshold SL 0 as shown in drawing 19 , and if rate-of-change deltaSL becomes 
zero or more predetermined threshold deltaSL, it will be judged with slip ratio SL increasing 
rapidly. If rate-of-change deltaSL is not zero or more predetermined threshold deltaSL at step 
S20 (it is NO at step S20), it will progress to step S32. 

[0038] At step S22, ON/OFF of a clutch 6 are judged. If the clutch 6 is turned on at step S22 
(it is YES at step S22) (a driving wheel and an engine 1 connect), it will progress to step S23, 
and if the clutch 6 is turned off at step S22 (it is NO at step S22) (a driving wheel and an 
engine 1 are uncoupling), it will progress to step S26. 

[0039] At step S23, the map of drawing 14 is amended according to coefficient of friction mu, 
the car weight m, the vehicle speed V, and the dc-battery accumulation-of-electricity residue 



PB of a transit road surface. The map of drawing 14 has coefficient of friction mu and the high 
vehicle speed V, and its car weight m is large. The rate that the engine controlled variable ES 
occupies among demand torque when the dc-battery accumulation-of-electricity residue PB is 
small serves as zero, and the demand torque region where the torque down as engine brake 
acts is made into Tr1 to TrV (TrO<TrKTr1'). Moreover, magnitude of ES1 is set to ES1b from 
ES1a (ES1a>ES1b) r and torque allocation of an engine 1 is lessened. That is, the rate of the 
down degree of the output torque of an engine 1 to the down degree of the output torque of a 
drive motor 2 is enlarged, and the output torque of an engine 1 is brought down greatly. In 
addition, the presumed operation of the coefficient of friction mu is carried out from slip ratio 
SL of a wheel. 

[0040] At step S24, the controlled variable ES of MS1 and an engine 1 is set as ES1 for the 
controlled variable MS of a drive motor 2 from the map of drawing 14 according to not the 
demand torque of torque downs for carrying out a torque down, i.e., the amount, but the total 
demand torque after a torque down, respectively. On the other hand, at step S26, a clutch 6 is 
turned off, and since it is the drive of only a drive motor 2, the controlled variable MS of a drive 
motor 2 is set as MS1\ 

[0041] At step S28, the controlled variable ET of MS and an engine 1 is set as ES for the 
controlled variable MT of the drive motor 2 at the time of a torque down, respectively. 
According to the controlled variables ET and MT determined at step S28, an engine 1, a drive 
motor 2, and a clutch 6 control by step S30, a torque down is performed, and a slip is 
controlled. 

[0042] At step S32, ON/OFF of a clutch 6 are judged. If the clutch 6 is turned on at step S32 
(it is YES at step S32), it will progress to step S33, and if the clutch 6 is turned off at step S32 
(it is NO at step S32), it will progress to step S36. 

[0043] At step S33, the map of drawing 1 5 is amended according to coefficient of friction mu, 
the car weight m, the vehicle speed V, and the dc-battery accumulation-of-electricity residue 
PB of a transit road surface. The map of drawin g 15 has coefficient of friction mu and the high 
vehicle speed V, and its car weight m is large. The rate that the engine controlled variable ES 
occupies among demand torque when the dc-battery accumulation-of-electricity residue PB is 
small serves as zero, and the demand torque region where the torque down as engine brake 
acts is made into Tr2 to Tr2' (TrO**Tr2<Tr2'X Moreover, magnitude of ES2 is made into ES2b 
from ES2a (ES2 a>ES2b), and torque allocation of an engine 1 is lessened. That is, the rate of 
the down degree of the output torque of an engine 1 to the down degree of the output torque 
of a drive motor 2 is enlarged, and the output torque of an engine 1 is brought down greatly. 
[0044] At step S34, according to the demand torque for carrying out a torque down, the 
controlled variable MS of the map of drawing 15 to the drive motor 2 is set as ES2, 
respectively, and the controlled variable ES of MS2 and an engine 1 is progressed to step S28 
in it. On the other hand, at step S36, a clutch 6 is turned off, and since it is the drive of only a 
drive motor 2, the controlled variable MS of a drive motor 2 is set as MS2', and it progresses to 
step S28. 

[0045] At the above-mentioned step S24, as shown in drawing 19 , when it is field A4 to which 
slip ratio SL is increasing rapidly at step S16, since it is necessary to carry out a torque down 
immediately by feedforward, like the map of drawin g 14 , torque allocation of a drive motor 2 is 
made [ many ], and improvement in the responsibility of a torque down is aimed at by 
feedforward rather than the engine 1. And at step S34, at the time of field A5 in which rate-of- 
change deltaSL after slip ratio SL increases rapidly at step S16 shifts in the reduction direction, 
and approaches desired value SLA, after making [ many ] torque allocation of an engine 1, that 
is, performing a torque down immediately by field A4, torque allocation of an engine 1 was made 
[ many ] like the map of drawing 15 to the map of drawing 14 , the torque down was controlled, 
and aggravation of acceleration nature has been prevented. 

[0046] At the above-mentioned step S26, since it is the torque down of a drive motor 2, the 
demand torque of the map of drawing 14 is provided only with a drive motor 2, and similarly, 
since it is the torque down of a drive motor 2 at the above-mentioned step S36, the demand 



torque of the map of drawing J 15 will be provided only with a drive motor 2. 
[0047] Moreover, counter torque is generated by making torque allocation of an engine 1 into 
zero at steps S24 and S34, and you may make it obtain a big torque down. 
[0048] If explanation is continued and slip ratio SL is not zero or more predetermined 
thresholds SL at step S16 (it is NO at step S16), it will judge whether at step S38 shown in 
drawin g 1 1 , Flag F is set and it is. If a flag becomes during a set at step S38 (it is YES at step 
S38), since a traction control system is operating [ be / it ], it will progress to step S40. 
Moreover, if the flag was reset at step S38 (it is NO at step S38), since slip ratio SL converged 
on desired value SLA and the traction control was completed step S42 — the controlled 
variable MS of a drive motor 2 — the controlled variable ES of MS2 and an engine 1 — 
resetting — step S44 — the controlled variable MT of a drive motor 2, and the controlled 
variable ET of an engine 1 — step S — it is set as the amounts MB and EB of basic control of 
8 and 1 0, respectively, and progresses to step S30. 

[0049] At step S40, it judges whether slip ratio SL was less than desired value SLA (field A6 
reference of drawin g 19 ). If slip ratio SL is less than desired value SLA at step S40 (it is YES 
at step S40), Counter T will be started or incremented at step S46. On the other hand, if slip 
ratio SL becomes beyond the desired value SLA at step S40 (it is NO at step S40), it will judge 
whether Counter T has started at step S48 (T>0?). If Counter T has started at step S48, and it 
will progress to step S46 and will not have started, it will progress to step S20. 
[0050] At step S50, ON/OFF of a clutch 6 are judged. If the clutch 6 is turned on at step S50 
(it is YES at step S50), it will progress to step S51, and if the clutch 6 is turned off at step S50 
(it is NO at step S50), it will progress to step S68. 

[0051] At step S51, the map of drawing 15 is amended according to coefficient of friction mu, 
the car weight m f the vehicle speed V, and the dc-battery accumulation-of-electricity residue 
PB of a transit road surface. The map of drawin g 15 has coefficient of friction mu and the high 
vehicle speed V, its car weight m is large, and when the dc-battery accumulation-of-electricity 
residue PB is small, it lessens torque allocation of an engine 1. That is, the rate of the down 
degree of the output torque of an engine 1 to the down degree of the output torque of a drive 
motor 2 is enlarged, and the output torque of an engine 1 is brought down greatly. 
[0052] At step S52, the controlled variable ES of MS2 and an engine 1 is set as ES2 for the 
controlled variable MS of a drive motor 2 from the map of drawing 15 , respectively. At step 
S54, difference deltaSLA of slip ratio SL and desired value SLA is calculated (deltaSLA=SL- 
SLA). 

[0053] At step S56, the amount MFB of feedback control of the drive motor 2 used for the 
feedback control for completing slip ratio SL as desired value SLA according to difference 
deltaSLA of slip ratio SL and desired value SLA is calculated. At step S58, the controlled 
variable MS 2 of step S52 and the amount MFB of feedback control of step S56 are added, and 
it is set as the controlled variable MS of a drive motor 2 (MS<-MS2+MFB). 
[0054] At step S68, the controlled variable MS of a drive motor 2 is set as MS2 from the map 
of drawin g 15 . At step S70, it is the drive of only the drive motor 2 with which the clutch 6 was 
turned off, and difference deltaSLA of slip ratio SL and desired value SLA is calculated 
(deltaSLA=SL-SLA). At step S72, amount MFBof feedback control' of the drive motor 2 used 
for the feedback control for completing slip ratio SL as desired value SLA according to 
difference deltaSLA of slip ratio SL and desired value SLA is calculated. At step S74, the 
controlled variable MS 2 of step S68 and amount MFBof feedback control' of step S72 are 
added, and it is set as the controlled variable MS of a drive motor 2 (MS<-MS2+MFB'X 
[0055] At step S60, if difference deltaSLA of slip ratio SL and desired value SLA judges 
whether they are one or more predetermined threshold deltaSLA and difference deltaSLA 
becomes one or more predetermined threshold deltaSLA at step S66 (it is YES at step S60), it 
progresses to step S62, and if difference deltaSLA is not one or more predetermined threshold 
deltaSLA (it is NO at step S60), it will progress to step S66. At step S66, Flag F and Counter T 
are reset, it progresses to step S28 of drawin g 10 , and feedback control is performed. 
[0056] At step S62, it judges whether Counter T passed predetermined period T1. If 



predetermined period T1 passes at step S62 (it is YES at step S62), the engine controlled 
variable ES occupied to demand torque will set up the controlled variable MS of a drive motor 2, 
and the controlled variable ES of an engine 1 at step S64, respectively from the map of drawing 
16 which torque set up so greatly that it becomes large, moreover, the step S62 — the 
predetermined period T1 — if prepaid (it is NO at step S62), it will progress to step S28 of 
drawing 10 , and feedback control will be performed. 

[0057] At the above-mentioned step S62, if the condition that slip ratio SL was less than the 
predetermined threshold SL 0 takes predetermined period progress T1 f since it can be judged 
as the condition that a traction control is likely to be completed, torque allocation of an engine 
1 is increased at step S64, and the responsibility at the time of re-acceleration is raised. 
[0058] At steps S32 and S50 at in addition, the time of clutch-on (it is YES at steps S32 and 
S50) At the time of field A5 in which rate-of-change deltaSL after slip ratio SL increases 
rapidly shifts in the reduction direction, and approaches desired value SLA After carrying out 
predetermined period progress after that, a clutch 6 may be turned off and feedback control of 
the slip ratio SL may be carried out with a drive motor 2. In this case, in the initial stage by 
which slip ratio SL increases rapidly, a torque down can be greatly carried out with an engine 1 
and a drive motor 2, an initial slip can be avoided, and slip ratio SL can be immediately 
completed to desired value SLA by the feedback control of a drive motor 2 after that. 
[0059] Moreover, slip ratio SL increases rapidly to the initial stage to which slip ratio SL 
exceeded the predetermined threshold SL 0 (field A4 of drawing 19 ), and the predetermined 
period T1 is set as a period (field A5 of drawin g 19 ) until slip ratio SL approaches desired value 
SLA after that. 

[0060] Moreover, at the above-mentioned step S52, after field A5 in which rate-of-change 
deltaSL after slip ratio SL increases rapidly at step S20 shifts in the reduction direction, and 
approaches desired value SLA, since feedback control is performed with a drive motor 2, 
responsibility can be raised. In addition, based on difference deltaSLA in enlarging gradually 
**** [, and ], it is good as an amount of feedback control as well as a drive motor 2. 
[ considering the controlled variable ES of an engine 1 as immobilization at step S52 ] 
[0061] In the above-mentioned step S23, as shown in drawin g 14 , the high time and the high 
vehicle speed V enlarge the rate of the torque down degree of an engine 1 to the torque down 
degree of a drive motor 2 compared with the low time, when high, i.e., the coefficient of friction 
mu of a transit road surface can raise the control degree of a slip in a transit situation with the 
sufficient flattery nature of a torque down by making torque allocation of an engine 1 small and 
bringing down the output torque of an engine 1 greatly. 

[0062] Similarly, in the above-mentioned step S23, as shown in dr awin g 14 , when there are few 
accumulation-of-electricity residues PB of a dc-battery, compared with many times, the rate of 
the torque down degree of an engine 1 to the torque down degree of a drive motor 2 is 
enlarged, i.e., the flattery nature of a torque down can raise the control degree of a slip in a 
good transit situation by making torque allocation of an engine 1 small and bringing down the 
output torque of an engine 1 greatly. 

[0063] Furthermore, the car weight m enlarges the rate of the torque down degree of an engine 
1 to the torque down degree of a drive motor 2 compared with the small time, when large, i.e., 
the flattery nature of a torque down can raise the control degree of a slip in a good transit 
situation by making torque allocation of an engine 1 small and bringing down the output torque 
of an engine 1 greatly. 

[0064] Moreover, at the above-mentioned steps S33 and S51, as shown in drawing 15 , the 
coefficient of friction mu of a transit road surface enlarges the rate of the torque down degree 
[ as opposed to / compared with the time that it is low when high / the torque down degree of 
a drive motor 2 in the high time or the high vehicle speed V ] of an engine 1. That is, by making 
torque allocation of an engine 1 small and bringing down the output torque of an engine 1 
greatly, the flattery nature of a torque down can raise the control degree of a slip in a good 
transit situation. 

[0065] Similarly, in the above-mentioned steps S33 and S51, as shown in drawin g 15 , when 



there are few accumulation-of-electricity residues PB of a dc-battery, compared with many 
times, the rate of the torque down degree of an engine 1 to the torque down degree of a drive 
motor 2 is enlarged, i.e., the flattery nature of a torque down can raise the control degree of a 
slip in a good transit situation by making torque allocation of an engine 1 small and bringing 
down the output torque of an engine 1 greatly. 

[0066] Furthermore, the car weight m enlarges the rate of the torque down degree of an engine 
1 to the torque down degree of a drive motor 2 compared with the large time, when small, i.e., 
the flattery nature of a torque down can raise the control degree of a slip in a good transit 
situation by making torque allocation of an engine 1 small and bringing down the output torque 
of an engine 1 greatly. 

[0067] Moreover, a torque down according [ the coefficient of friction mu of a transit road 
surface ] to the engine 1 when high (also the same as the time of a high speed, or when car 
weight is large) so that clearly [ compare drawing 17 with drawing 1 8 and ] At the time of field 
A5 in which rate-of-change deltaSL when it is field A4 to which slip ratio SL is increasing 
rapidly by drawin g 1 9 at least, after slip ratio SL increases rapidly from from shifts in the 
reduction direction, and approaches desired value SLA (that is,) Since it is performing when it is 
set to YES at step S20 of d r aw ing 10 and is set to NO after that It can control that slip ratio 
SL is sharply different from desired value SLA widely with feedforward, and the flattery nature 
of a torque down can raise the control degree of a slip in a good transit situation. 
[0068] Moreover, the direction the grip force of a wheel carries out [ the direction ] a torque 
down more greatly using a drive motor 2 since the coefficient of friction mu of a transit road 
surface is large when high can avoid a slip immediately. 

[0069] In addition, when there are few accumulation-of-electricity residues of a dc-battery 3, 
while enlarging the torque down degree of a drive motor 2 (it is about torque allocation), energy 
efficiency can be raised by supplying the power which was made to revive power at the time of 
a torque down, and was revived to a generator 4, the motor 51 for compressors, and the motor 
61 for auxiliary machinery. When a torque down is especially performed at the time of actuation 
of an air conditioner 50, the power for driving the motor 51 for compressors can be secured, 
[engine control of a hybrid car], next the engine system of the hybrid car of this operation 
gestalt — it attaches and explains. 

[0070] Drawin g 12 is a flow chart which shows the engine control by the generalization control 
ECU 100 of this operation gestalt. 

[0071] As shown in dra wing 12 , at step S80, ****** ECU 100 inputs data from each sensor 
shown in drawin g 9 . At step S82, the controlled variable ET of the engine 1 set up at step S28 
of drawin g 10 or step S44 of drawing 1 1 is read. At step S84, it judges whether engine starting 
conditions were satisfied according to the basic operation mode shown in Table 1. If engine 
starting conditions are satisfied at step S84 (it is YES at step S84), it progresses to step S86, 
and a return will be carried out if engine starting conditions are abortive (it is NO at step S84). 
[0072] When the conditions which ON and the vehicle speed is set for a brake, and the 
conditions or Flags F other than zero are set for zero and a controlled variable ET, and are slip 
controlled by step S86 are satisfied, based on the gear change map of drawin g 20 , a gear ratio 
is calculated from the controlled variable ET and the vehicle speed V of an engine 1. At step 
S88, since an engine speed Ne will be decided from the vehicle speed V if a gear ratio is 
decided by step S86, the basic fuel oil consumption TB is calculated so that engine demand 
torque may be fulfilled from the controlled variable ET of the engine 1 to an engine speed Ne 
based on the map of drawing 21 . In addition, at step S88, basic throttle opening alphaB and 
fundamental-points fire stage thetaB are also set up so that theoretical-air-fuel-ratio 
combustion may be performed based on the basic fuel oil consumption TB. 
[0073] At step S90, throttle opening thetaB and the gear ratio which drove the valve actuator 
of a throttle valve and an automatic transmission, and were calculated at steps S86 and S88 
are set. At step S92, the amount TC of amendments for engine water temperature, the oxygen 
density in exhaust gas, etc. to amend the basic fuel oil consumption TB is calculated. 
[0074] At step S94, the controlled variable TB of step S88 and the amount TC of amendments 



of step S92 are added, and it is set as the controlled variable TT of an engine 1 (TT=TB+TC). 
[0075] At step S96, since the controlled variable ET of an engine 1 is in an engine speed lower 
than the predetermined value NeO smaller than the predetermined value ET 0 and the torque 
down by the fuel cut is sometimes performed, it judges whether it is equivalent to the gas 
column to which a current gas column carries out a fuel cut. If it is not a fuel cut gas column at 
step S96 (it is NO at step S96), it will judge whether it is fuel injection timing at step S98. 
Moreover, a return will be carried out if it is a fuel cut gas column at step S96 (it is YES at step 
S96). 

[0076] In step S98 f when fuel injection timing comes, YES) is injected at the (step S98 and a 
fuel is injected at step S100. Then, ignition timing control is also performed based on 
fundamental-points fire stage thetaB set up at step S88. 

[0077] In addition, the torque down by the above-mentioned fuel cut makes the number of gas 
columns which carries out a fuel cut increase in the case of a 4-cylinder, so that the controlled 
variable ET of an engine 1 becomes small. 

As an operation gestalt besides operation gestalt] besides [, attitude control equipment may be 
carried in the hybrid car of this operation gestalt. Attitude control equipment applies the 
revolution moment and the moderation force to a car body by torque-downing or braking 
controlling each wheel, and controls a sideslip of a front wheel or a rear wheel. For example, 
when a rear wheel is likely to sideslip during revolution transit (spin), a car mainly adds a brake 
to a front outer ring of spiral wound gasket, applies the outward moment, and controls the 
contamination behavior to the revolution inside. Moreover, when a front wheel is likely to 
sideslip and it is likely to sideslip on the revolution outside (drift out), while adding the brake of 
optimum dose to each wheel and applying the inner sense moment, increase of a TR is 
controlled by controlling engine power and adding the moderation force. 
[0078] If it outlines about attitude control, the brake control ECU 300 will calculate the 
reference value referred to in the operation of the presumed angle of sideslip actually used for 
attitude control from a real angle of sideslip while calculating the actual angle of sideslip 
(henceforth a real angle of sideslip) and the actual yaw rate (henceforth a real yaw rate) which 
have been generated on the car from the detecting signal of a speed sensor, a yaw rate sensor, 
and a longitudinal direction acceleration sensor. Moreover, the brake control ECU 300 calculates 
a target angle of sideslip and a target yaw rate as a posture which should be made the target of 
a car from detecting signals, such as a steering rudder angle sensor, when the difference of a 
presumed angle of sideslip and a target angle of sideslip or the difference of a real yaw rate and 
a target yaw rate exceeds a predetermined threshold, it starts attitude control, and it controls it 
so that it is completed as a target angle of sideslip or a target yaw rate by a presumed real 
angle of sideslip or the real yaw rate. 

[0079] What is necessary is just to perform the above-mentioned attitude control in the 
preceding paragraph of step S16 of drawin g 10 . 

[0080] In addition, this invention can apply the above-mentioned operation gestalt to what 
corrected or deformed in the range which does not deviate from the meaning. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram showing the mechanical configuration of the hybrid car of 
this operation gestalt. 

[ Drawing 2] It is drawing showing the engine carried in a hybrid car. 

[ Drawin g 3] It is drawing explaining the transfer gestalt of the driving force at the time of start 
& low-speed transit of the hybrid car of this operation gestalt. 

[Drawi n g 4] It is drawing explaining the transfer gestalt of the driving force at the time of 
acceleration of the hybrid car of this operation gestalt. 

[ Drawin g 5] It is drawing explaining the transfer gestalt of the driving force at the time of 
stationary transit of the hybrid car of this operation gestalt. 

[Drawing 6] It is drawing explaining the transfer gestalt of the driving force at the time of 
moderation of the hybrid car of this operation gestalt. 

[ Drawin g 7] It is drawing explaining the transfer gestalt of the driving force at the time of 
stationary transit & charge of the hybrid car of this operation gestalt. 

[Drawing 8] It is drawing explaining the transfer gestalt of the driving force at the time of charge 
of the hybrid car of this operation gestalt. 

[ Drawin g 9] It is the block diagram showing the electric configuration of the hybrid car of this 
operation gestalt. 

[Drawing 10] It is a flow chart explaining traction control of the hybrid car of this operation 
gestalt. 

[ Drawing 1 1] It is a flow chart explaining traction control of the hybrid car of this operation 
gestalt. 

[ Drawin g 12] It is a flow chart explaining engine control of the hybrid car of this operation 
gestalt. 

[ Drawing 13 ] It is drawing showing the relation of the engine load and motor load to the demand 
torque at the time of basic operation. 

[Drawing 14 ] It is drawing showing the relation of the engine load and motor load to the demand 
torque at the time of traction control. 

[ Drawin g 15 ] It is drawing showing the relation of the engine load and motor load to the demand 
torque at the time of traction control. 

[ Drawi ng 16] It is drawing showing the relation of the engine load and motor load to the demand 
torque at the time of traction control termination. 

[ Drawin g 1 7 ] It is drawing explaining torque down control when coefficient of friction of a road 
surface is high. 

[Drawin g 18 ] It is drawing explaining torque down control when coefficient of friction of a road 
surface is low. 

[ Drawin g 19 ] It is drawing explaining traction control of this operation gestalt. 

[ Drawing 20] It is drawing showing the gear change map of the automatic transmission of this 

operation gestalt. 

[Drawing 21] It is drawing showing the relation between the demand torque over an engine 
speed, and basic fuel oil consumption. 



[Description of Notations] 

1 Engine 

2 Drive Motor 

3 Dc-battery 4 <BR> Generator 
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[0 0 10] H-IUii, mIie*piii^ffgS®cc»» 

T'<Dmmtz-m?r2tiz>. 

[0 0 1 1] Sfc, W$L<«. MWivT'XDmtllZ 

xKtmm-znzmm^&zmzffiTL. mmm^&te. 
ztmz. mm^t^mti*wim'm.m^fk\z®i%i-$-z>. 

[0012] 

?<nyo>m.&c>m&$:mw.?z>-t\zj:D> m&&<o 

Jl^-^i: Hl^^>co*€^x>:x><h£3i*£& 
[0 0 13] Hf*JS2OT^W(cJ;ntf, *M^fTSS®» 

mm&gcfrm^mizizm^mzit^T*:— 9<t>\&-k b)u 

jgfrWfRT'T. 'J -y -J "(F>mm&^^#>%Z\t.ifi-t: 30 

[0014] m$im3<Dmwiz&ni£. mmm\ztei&& 

S£ € iS «?> -5 C i: fr'Tr £ £ . 
[0 0 15] M5}?^4CD^Bg(cJ;ntf. A'-yT-UCD^I 

»fJ-&<&>c^<T-5)Ci:{cJ;D. x>v>roai^ h;l-^ 4 0 

[0 0 16] si?*®5tf>%W;:.=k*U;L ^Pifia^^ 

m.'&\zn-$z>3L.y~jy<F>\&-)i h)i?(D¥o>m£<<nm j & 
*i:g<-rz>z.£\z£r)> ^>~y><Dihtj hfrz&xz 

[0 0 17] siJ}<^6(D%Hfl(Cj;n«. *M^ffSSffiW 



X U -y ^ffi^^r^ffl^^A^^OWSPilC^X U y 7ft 

RSHc^fi^n-s c: tic «fc o . as*^ 7 cD^tCctntf. 
^E-^wtts^ b)\s?(D¥<y>mwmi l zmfj*iB\±-rz>t 
mz, m®3Li,tzm?jZ:mm^8iizm®-?z>z.t{z£ 

[0 0 18] 

fl8©/vf:/'J -y Haift*<7)^ttfi<J^**-ryP-y^El 

[0019] Bicsti^i:. *mMBmv>;^7>) 
•y KSlft^H. gglft^fg^TS/fcsbtfVW-ix-y h- 

^^fTffl^-^ 2i^yu >mv>\&fomm<nmms\z& 

ff. x>v>0^.(cj;^)^ff . S^tt^ffffl^e-^ 2 i: 
[0 0 2 0] x>>?>i«h;i/i7n>;\*— ^5^LT 

^ 5 -y 6 ro^tci o sm^mm i izmm-fjzfcm? 

zfenvimizmcT m^tem&^cDMmz&r,) 
v>V)i9m$m&.mz^WkVx. ^hu-i > 9 Rztm 
mmffi8$:iti,T:mw)ffii i. i 2 Keirrs,, 

X>>?> 1 ttA*-y 7-') 3 $^Cll-r'5.fc*{C^«4 &c 
its. 

[0021] jtffffl^e-^ 2«;\*-y^u 3^ew^$n 

11,1 2 tcigi)i^;^feii-r-5„ 

[0 0 2 2] X>v^> lttiBngSytfV'J >X>^>lStti 

«©m A-^y ffl & 9 -f 5 > ^ ^ ^ -a- s iss*«s ^ -r 
2 oKwro 1 PMiHj^iC^-^^^^n. wmmAtem 

7L\$.m.±\&f] 1 OKWWfeW^ffl^tl. /X-y^U 3«0iJ 
^.««^:tB^3 0Kwrox-yy;U7K*^ffi^iE$ns. 
[0 0 2 3] i«HECU10 0«CPU. ROM, 
RAM. -1 y 5> — 1 ?-—7,m&lkU'i >/\*-^[hISS^ 
e,^£0. X>v> 1 (0*^cB#SB^#4tMffi«?^3> h 

^£x>v> 1 » h;i-^^i(i^>gii^^7 roaig~> 
3 -y^S:KiR-r-5)J:5Cn> ho-JI/f^. Sfe. itS 
tli«ECU10 0«. X>>5>l<73ft:i<jP#(C^1im4IC 

T^nz ntzm-jj*, fenm^-? 2\zmi&i<tzo> a* 

-y^U 3IC3fcmS-a--5=fc5lCfMPT-5. MtC. ScSW 
ECU100H '^iiiliiJWECU 2 0 0*b^iSi5 

owf^siff^s^ihm^^stt^o. ^-r^ck^tc 
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-f >A'-^ 1 5T'RffAgmffi (#J>Lfc£. 1 0 0 V) tCg*. 

fc«tca>^u-v-y-ffl ; e-^ 5 l^ttasifflt-^e i 

[0 0 2 4] '£pf|iffiECU2 0 Ott. *fiKJ: 
X-f -y^5 2^>^n5tSlgS5 o rofpiMt ^£ 

«e«im»ecu i o oizft-Jrr&tmz. mfemm&m 
i ^iwirra. sfc. QmmwE c u 2 0 0 «. sic 

-y5f 5 2*S*7^n^t$Igi5 0 tf>f? 
JhM^tt(£iSfW«ECU 1 0 OMfctS^-rai^lC. £B9 
815 O&tfr^XV-yirffl^:-^ 5 l (DmWZWk-? 

[0025] mnm4te, a*©«^ttx>s?>tt»i» 

[0 0 2 6] 1212 (C^-TJ;-5tC. Ii|My'J>I>>? 
>ltc£>^T. 12 1ttl>y>#, 12 2IJyiJ> 
^•/□77. 12 3 tev-'J >y*\y F, 12 4tttfXh 
>. 1 2 5 ttj!RflS£. 12 6tt»3M*-K 12 7lii 
M*-h. 12 8ttK^A*;l/^ 1 2 9 «S^A*;i/^T 
->'J>^y Kl 2 31:. 2 5W«f*S8 

icBstr^y^yi 3 o^isitbnTv^tifctc, > 

U >^ry h* 1 2 3 CD«SS£^BiJglC*i#^ 12 5 ©±IB 
,^7^1 3 0CDT<Bi|(C(6]A^T^S:fflyj^^i!SM 

-r^.^w*#t# i 3 i ^fttbiro^. ex h > i 2 

4CD]IBI5^tt^V t'^W 1 3 2 ^iOJSnT^T. CCD 
*^k*yV 1 3 2tt*R*MMf#l 3 1*> 5*9*3 ft&« 



1 2 7«t05Eat-5»SiiKl 3 3 Ktt#&8Kfcttflt 1 3 

4^igttenT^^. 

[0 0 2 7] ±aE«S»"«»# 131(1 HcffiiliffiE C U 

1 o ofc«fct?Tfe»a<iwwaft. Br£a>x>3?>M£K 

«>, ^giWffllECU 1 0 0 X>i?>lHlltoSC, T 9 

-fe^HflE. KA^l, x>^>7Kia#cD&-b>-y-^t» 

[0 0 2 8] *mffiWmv>/\1 7 V v HgSb*(Ctth7 
i7 -> a >n > t- a— ^yXfAi'S *t£tlT^-5><, h v 
Zzsb >Z3>hu— ;i/->X^Att. S-#fdll~14tC 
@Blg$nfcyi/-+Sg2 1-2 4 <fc. &7'l/-+gS 

2 1~2 4^CC>yi/-^«§ffiSrf|ii|W-r'&> r l/-^ftiiJ1WE 
CU3 0 0$Ix.5. X*l/-+$iHSPECU3 0 0 
«*J»ECU1 0 0*«K»lftl 1. 12tffiilftl3. 
14©#ltiS*fl:« (#) ^&KttM«tXU y>fU*3 

tT^li)tfec7)JlD^B#COX 'J -y ■/SUMMTa. 
[0 0 2 9] TS23U £#BBLT±KfcttttTfc 

[0 0 3 0] 
[^1] 
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fc/iu *y**>a 
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1. %^«4. j&frm*;-*? 2VX&!ti*nZ>* flU X 40 

>->->tt^r B is#iA*-y^ i J#mai£TB#(cjie3n. % 

« « 4 ttX > > S<E 4> te5£W.? Z> * (CKHi 3 *IT/ N* 
>i, %««4«f?ji:$n, ^ffffl ;: &-^2^ggifth;i/ 

atHm=E-9 2^zi&m?2>. so 



[x>^>^lftS#] ^ l izm-t J; 5 fc, x>v>^fifjff# 
T«. %^4^x>iy>i$^v>+>y-r-SfcJ6lc 
KMb hJlP&tiifj Ul>y> 1 **iS«iSn4. A'-yf 
U 3(iMS4i;Mt5. 

ffl^Ttt. X>v>l, ««*4ttfltihSn. ^fTffl^t 
-^2(CM*-r^><, fib, X>v>ltt^r B 1B#,hA*-y5 i 




(5) 



frffl : E-^2*«ffi!ia h;U£7<£tB*/-f -5. A*7fU 3 tefg 
WMiStfirffl^-^ fc»*-r S. fib. %H4tt 
AyT-U*«affiTI*f4/XyT-iJ 3 Safe***. 

ft<»tz.tb\zm.Mh)V>7*:\&-)r?Z,. /t-y^'J 3tt3B*« 10 

imam m&Mwm ] sut^-r 
2«^s^iux^^^isi^bTA*-y7 i u z^mt 

^firB*tC«. X>y>&t-^WECU1 0 0 tej^fir 20 
BIAS*7 h K > 9 S^LTI»» 1 1 , 12(;g 

^E-^faJtBiECu 1 0 o«x>^> 1 tfeftm^—? 2 

>^>& : E-^0BECU1OOH, X>>>> 1 30 
IM&£-t!\ X>y > 1 ^6*7 M/-f > 9 S^LTlll 
S1L 1 2lCBMftrt*eii'r*. 5e#jfefTP#£tt. X 
>S*>EME***2 0 0 0-3 0 0 0 r pmlga)l!)iS 

HU ?7yf6S»»LT, IHttll. 12©IiA 
^fTffl - * 2 tfJBIMK tftot/^fU3 a n 

So 

7M/-f>9 6^LTi»dll, 1 2 

^Wtrti:, x>>?> 1 ^li4^iiUTA7T 

Snfr^ct^lCU X>S*>ltt5B««4£JB»LT/* 




^2 0 0 0- 2 7 4 2 7 0 
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T*£o 

[0 0 3 2 ] H 9 (C7K"T ct 5 fc. SegfliOTECU 1 0 0 

ten, *ji*«iffi"r^*iS"t>-y-i o i^e>©fi^, x 

>> ; >ico(ElfeS:*^[±i-r^x>> ? >[pie»-lr>-t)-i o 

3^bCDfi^, x>y>i^XD7 h;i/A;i/y<^5as* 
&tBf HPBHflHz>U- 1 0 4 60)11*. 

u>aa-fe>iti o 5 7^£<*){t^\ A7f'j3(Diii 

8^6(7){I^\ hTW 1 0 9**5 0>«^ * 

MfiSir>it 1 1 Qfrbom^* ^c<Dm<D±:>-*ftL, 

S<Z)«*9*A;trLTX>>?> 1 K»LTj«jW*JB*«B 
»*»aa)IB»»*f¥ 5£«fc, jfefir/fl*:-*2'MB« 
»««a©«W«*f¥ P, ^JS^JffilECUl 0 0 

x>v>(HlteSc. SEE, #VU>»S, /t 
[0 0 3 3] yu-^ftifJPECU3 0 OBttfiiHflEC 

u i o o ta*ft-ca«piiiik:SM«sti, *»58"fe>-y- 

») S**^ 12t»f&13, 14 

«*>53fcft*tHu c<Dtt»*ttm-r*tx>^>eix 

@fix U »y y^tciR^f^cfc 5 >*;i/fticMfr 

•era. w. '&m^zmmm&sAmm2nzm&\z 

mmm<D ; w y u ^ k s ki*co h 5 9 ^ a >ww^ 
[0034] aiofi, ^mmm<Df0tmmmE c u 1 

So 

[0 0 3 5] 0 1 OC^tct^lC, X^^y^S 2TH 
JgftlfflECU 1 0 0«matCJ:0X^-hX-f ^y^l 0 

97^>$ns<£>£#^ x^-hx>f7f^*>sn 

/t^Stf (Xt77*S 2TYES) , Xy^^yS4Tg| 

S8T11 U 1 3tC^Tv^y^6^fTffl^E-^ 2 (OS 
*IElH9SMBS:Si»"rS. Xfy^SlOTH 013 
V 7^bX>y>l <OS*f6»JffllfiE B $r?gg:-r 
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«cA lT^ : E-^2cDggi!i^/fttT^fT^i±, MI/ 
^^Sffi^fiSWA 2 T'liX>y> 1 ch^E-^ 2 OSgffij 

ATjtfirath h;i^**jS^««A 3 Ttex>v> 

iw»aEBtt«»isi*a^xny h^ws-c*an, * 

[0 0 3 6] Xr^/S 1 2m ±BXT-y:/S 8> 
1 OTK^^nfcS*»J!BlfiMB, EB^b^77?6 

£>&m$&(DXi)y7m (fi) SL^I^^W: (X 

#L7cX'J y^*<DSE{fc* A S LSriRff-rS. Xf7^ 
S16TH XU y^¥SL^HlSL 0H±i« 

^*W£-ra (ii9#i) « xf-^si6Tx>j7 

^*SL*^(«ISL0H±&6U Ufy^S 1 6 
TYES) , Xry^S 1 8T77^FSllCt7 ht 
£<> 77^F H h 7 ^ y a >3 > h P-Jk/XfA W 
»*(0t#Jc-fey ban*. EP*>, F^tyht&SB 

— 3u Xt7^S 1 6WJ 7^$S L*«Bf3tBB«SL 
Oai^^btf Ut7^S16TNO) > Sifi-T 
SHI 1 WXf7^S 3 8(djitf. 

[0 0 3 7] Xf7yS 2 Otli X'J yy*SLOjE 
fl^A S L^Br^HfiSA S L OJBli^S^SWffi-r^ 

(019#I) o Xf7^S2 0tf«ASL«t 
SIM A S L 0 £ fcf (Xr7yS 2 0T-YES) , 

XT7^S2 2i:i^ 0 X'J7^$SL0tt$ASL 

n ei i 9 tc**r «fc 5 x<j7 y$^srtr*i S L 0 
(«*> zmt>is. mtmASL&mfemm&sLo&s 

X^y^S 2 OtSft$A S L^f^lA SL0R1 
T&^&Sti (Xf7^S2 0TNO) . Xf7^S3 
2{CjttFo- 

[0 0 3 8] Xf7yS2 2tH ^^.y? 1 6 
*7*«3e-r*. Xf77 p S22T^775 1 6^> 

mmffi£jL>zs>i£t)m%i) snt^sft^tf (x 

77yS2 2t'YES) > Xr77 p S2 3l:i^ X^ 
7^S2 2T^77f6^ 7 (B»(ttX>>?>l <h 

$nt^§fte.« (XT7^S2 2TN 
O) , Xt77 p S 2 6{Cii^o 
[0 0 3 9] Xf7^S2 3 Til itff »ffi<0#*«» 
m, *Mttffim, *jgv, A^yr'JflSlPBClSi; 
THM^Ty^tiEtS. 0 14(077^11 

$«SES(Dd5^SSiJ&^^^0X>^>yu--^i : 
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^Trl' (TrO<Trl<Trl') <hU ££:E 

5 l^t^^ES la*6ESlbl:l/T (ESla 
>ESlb) , X>>?> 1 <D N;Ui7iB^Sr^^C< LT^ 

tc*rr5x>v> i (ohia h;i/^tf>y^>^€r<£>i'J£r£ 

UTX>y> 1 (Dltifj h)W&±£<¥0>2 j e 
[0 0 4 0] Xf7^S2 4TH ^ >T^>£: 

y^b^firffl^— 37 2 GDft-ffiSMS £MS 1 , X>>>> 
lMffllES^ESlC^t^o — -Ji\ Xr7 
yS2 6TH ^77f6^t7$nt, 
2 /£ tf(BffiK&(BT^fir ffl^E— * 2 ©fliffliM SMS 

1 ■ K»srr*. 

[0 0 4 1] XT7^S2 8tlt h;^^y^>P#co^ 

fTffl^-^2<DftW&MT£MS, X>v?> 1 <Z)5H»fi 
ET^ESC^t^f^o Xf7^S3 0tH Xf 
20 7yS2 8tr^n/:WlET, MTlCjfci;TX> 

[0 0 4 2] Xt7^S3 2T11 t7?y^6<D*>/ 
t7^Kt5o Xf7yS3 2T^77f6^t>$ 
nTl^ft6.tf (Xf7^S 3 2TYES) , Xf7^ 
S3 3lCjl3K Xf7yS3 2T^77f6^7^?n 
T^£&Sfcf (Xf7^S 3 2TNO) , Xf7^S 3 

6 ICiifro 

[0 0 4 3] Xt7^S3 3TU *tf»ffi(0»*«» 
30 SSilm, *jgv, A*^^US*J5SPBtcjSt: 

TBI 5<OV>yy^MiE-rS 0 Ell 5©Vy^t /¥» 
«fKM»L^*j«V^ies<, *Pf»fim^#<, Ayr 

SlBPSES<7) I 5»SfU^«t3ftOX>^>yu-+t 
bTCDh;i/^^>^fPffi-rsg*h;i/^«*T r 2^ 
6Tr2' (TrO=Tr2<Tr2' ) Sf:E 
S2CD*fSiES2a^e)ES2b(:Lt (ES2a 
>ES2b) » > X>y>l©H^E»S / M<L/t 

40 ^{:^t^>X>y> 1 (DfcB* b)lf7<DyO>m&<Dm& 

iti>y>i©tti* h;u^^^^<y^>$ 
[0 0 4 4] Xf7^S3 4tH h;i/^y«^>-rs^: 

-?2M«iMSSMS 2, X>i/> 10tfflIES 
^ES 2K5fc*IS:5tLTX7 = -;/:/S 2 8KjttTo — #, 
Xf7^S3 6TH ^773 L 6A«*7Snt, j^firffl 

SMS2' CS^LTXf7 7'S 2 8 tcjlfr 0 
50 [0 0 4 5] ±fBX^^ys 2 4?H El 1 9 td^TcJ: 
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?\Z. Xr7^S 1 6 ~CX U 7y$SL^lTl^ 

yoy-r&'&mrffc&tzsbm i 4 c7)-^^yco c fco^x> 

v> 1 cfc 0 ^^fTffl^E-^ 2 CO h;i^B2#£#< LT7 
— K7*7- Kid J: 9 h;!/^^"5r>(Z)j£«ftt<7)rSj±S 
Hotl^. f LT, Xf7^S3 4TH Xf77 p S 
16TXU y!/*S L3&*«l«Lfc»a)*ft*A S Lrt*« 
4>7$T[Sj (C^fir L T S flRfll S L A \Z iSt* < mm A 5 CQB#lC 

4 T^tUC h y ry >£Hfif UfclSlCH 1 4 <DT y ~? 10 

[0 0 4 6] ±«B*7 L y? r S 2 6T«^fTffl^-^ 2 CD 
h)\st7yry>t£<DT\ HI 1 4©V7^S*h^SS 

* 2(7) MU^^>&(Z)T, 015(7) 
[0 0 4 7] Xr7^S2 4, S 3 4T'I/y> 20 

i<7)K;u^ia^^«<hbTi^h;i/^^^±$^, 

[0 0 4 8] I»9§£^tt£<h. Xr77 r S 1 6TXU >;/ 
y$SL^r4IISL OK±Tft^36:6tt {TstV? 
S16TNO) , ill C^fXf7yS3 8'e77^ 
F&izy h3nif^fr5^Sfl£f5. Xf7^S3 8 
-£7 ! 7ififi±.y (XT7^S 38TYE 

S) , h 7 ^ y 3 >3 > h □-;k>XfA^a , t , &(?) 
TXf7yS4 OtCiiOo XT7^S3 8T77 

y*tij-fey hsnt^ftsa (xt7"/s 3 8tn 30 

O) , X'J7^SL^@IISLACMLTh7^ 
y 3 >3>hD-M«7b^©t% Xr77 f S42T 
^ff ffi^e-^ 2 MffliMSM S 2 iX>y> 1 <DU 
fBSESSrUir^y hU Xf7 7 p S 4 4'C^firffl : E-^ 
2<Z>WWISMTtX>^> 1 ©SiffliET^T7 7 p S 
8. 1 0TCDS*{HffllfiMB. EBl:^ISLTXf 
3 OtCittfo 

[0 0 4 9] Xr77 p S4 0m XU7^$SL^| 
SfiSLA*TEIofc^S^Sr*iJ^-rs (B19©iS« 
A6#RH) o Xfy7 r S4 0"eX'J77 r *SL^B8« 40 
SLASrTdIo^:^b« (Xt7/'S 4 OT'YES) , 
Xf77 p S46T^7>^T^X^- >^7 U ;* 

>Wo — 3u Xf7yS4 0TX'J7^¥SL^g 
««SLA£t±fcStf (Xf77 r S4 0TNO) , Xf 
7^S 4 8T^7>^T^X^-hLTl^^^J 
(T>0?) o Xf7^S4 8T* I ?>^m 
^-MT^Sf > tfXT7 7'S 4 6Kit^ *X:?- 
h?ibtfxf7ys 2 OtCittfo 

[0 0 5 0] Xt77 p S5 0T11 £7 7 6 

*7$flSf^ 9 XT7^S5 0T^77f6^t>$ 50 
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tltt^Tibtf (Xt77 p S5 0TYES) , TsTv? 

55 1(Cit«?K Xf77 P S5 0T^777f 6^7^n 
TWft^tf (Xf7^S5 0T*NO) , Xf7^S6 

s\zmts a 

[0 0 5 1 ] Xf77 P S 5 ltd 3£fTftffl<B#*«»C 
*Wm»nK -*jgV, A7fUfl9IPBI:«i; 

tai 5(Dv^7 p ^^iE"r^> e hi 5077^, mm 
u*«a«p Ba«/hs ^kmc, x>i/> 1 <7) 

m<lT^ 0 ftfrJB^-*2<BfcB*rh;i/ 
^oy r >>^€rtc*lf 3x>:/> 1 cDtB^j Hl^coy^ 
>S^(7)fiJ€r^7x:^< ixx>y> 1 (D&ti h)l?Z*: 

[0 0 5 2 ] Xf7^S 5 2T11 mi 5©77^& 
OEiftm^—? 2<Dm'ffl&MS&MS 2, X>> ? >1C0©J 
WE S£E S 2 tC^lS/Tr^o Xf7^S5 4T^ 
XU 7^*SL<!:IBtSLAt©SA SLA^Sft 
£ (ASLA=SL — SLA) . 

[0 0 5 3] Xf7^S5 6TH X'J7^*SLtl 
HffiS L A^CDMA SLAHJSCTXU 7^*SL*g 
Sffl SLA ^iR3££ -tt- £ fc&cT) 7 ^-H/\'7^ M0 fcffl 

Xf7^S5 8T(l Xf77 p S 5 2 (DfflWM 
MS 2 iXf7^S 5 6 <D y ^ — KA7 £ ftiffl^MFB 
£&1SQWlsTjk'fTm : £-? 2<Dmm&MSlzWL7£-?Z> 
(MS<-MS 2 + MFB) 0 

[0 0 5 4] Xf7^S 6 8T11 m 1 5(077^*6 
^ffffl^e-^ 2<7)3jWftMS£MS 2 KH9^f£. Xr 
7yS70TH ?77f6^7$n&j|ffl ; t-? 
2c7)^<7)igffirT:&rK XU7^*SLtB*iSLAi 
0iASLA«ft^) (ASLA=SL — SLA) . 
Xf7yS7 2T11 ^U7^$SLtSSlSLA<!: 
OIA SLAKJECTXU y LSrBSffiS L A(C 

K^:^-tt^^(7)^-r — H/t^^waucffl^Sjfefrffl^ 

-^2(7)^-Y-HA^y^^^j?BJMMFB , £SS»T£. X 
f7^S7 4Tlt Xf7^S 6 8(DffflPPfiMS 2 £X 
r,7ys 7 2<7);7^-bV\*^^MMFB' t&DnW 
LTfeftm^—? 2©S0WaMSfCR3tT* (MS^M 
S 2 +MFB' ) o 

[0 0 5 5] Xf7^S6 0T1t XU7y$SL<hg 
SMS L A£(D-^A SLA^f«A S L A 1 
5**£#IJ£U Xf77'S6 6tlASLA^Hi 
ASLAlHlf^a (Xt77 p S 6 OT'YES) , X 
f7^S6 2l:i^ lASLA«f«ASLAl 
£*±Tft^&5t£ (Xf7^S6 0T'NO) , X^^y 

56 6Kitfro Xr77'S6 6T«77y'FW*^> 
^T£Uir*y hl/T, El 1 0 0Xr7 ^ S 2 8 tCit^"7 

[0 0 5 6] Xf77'S6 2Tte, *-?>^T^S»l 
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mmr lssiaufc&stf (xf7ys 6 2tyes) , 
Es&b)[st7&±$<uz>m±&<w>misrzmi 6oov 

y ^Sftfiffflt— 9 2 <Z)3i«JIBftMS tX>>?> 1 (DM 
WFelT l*«gifi&£fc£ Uf7^S6 2T'NO) , HI 

ns e 

[0 0 5 7 ] ±fex^^^S 6 2Tlt X'J7^$SL 

tfmfemms l o *TiaofcjRai7j«3f«»iw«iaT i l 

ffit*iJBrT€r^<7)^ Xf7^S 6 4TX>y> 1 <£> h 

So 

[0 0 5 8] ft, Xf7^S32, S5 0TJ7yf* 
> Ur7^S3 2, S5 0TYES) (Dff#tc. XU7 

LTB*«tSLA«CiStJ<««A5©RFJCtt, ^(D'&m 

»Mit^b^7 7f 6 ^yisxm.nm^-? 

2 fCcfcO^U 7y$SL^7>r-Kn7^»lTW 

«X>>?> 1 th^ffffi^-^ 2t^< h;i/?^>2 
ttTJBJHXU y7&mm\s* *:<Dm*j£ffm : E-"9 2<D 
7 4 - H / \* v V U W tC J: 0 X U >y y sp S L £ @ « ffi S L 
A^^-tUCiRm^iirSClt^-e^So 
[0 0 5 9] filf^ffiP^T lte, X'Jy^*SL# 

msr^ft s l 0 *jB^>t«i«8a«jc:x u 7^$sl ^ 

«L (H19C0M*&A4) , f©»X«J7^¥SL^S 
SffiSLAiCificKSTCBMIH (HI 9 COMMAS) \Z 

[0 0 6 0] £fc> lEXf'y^S 5 2TI1 7s"rv~f 
S2 0TXU7^SL ^ram L tz'&CDmtm A S L # 
M'>7j fa »C»ff U T a ««t S L A JC ifi^J < «« A 5 a>« 
tC, ^fTffl^-^ 2 ^Ccfc 0 7 ^ - KAy ^SdSWSr^fTt* 
£<BT^tt£iS#*;i<i:#T#£>. ft. Xf7^S5 
X>y>l^fti«IES^I^U^^ 

<h n« k 7 << - k ;\'7 * wmm t u t t> £ ^ e 

[0 0 6 1 ] ±IBX^^^S 2 3T?te, HI 4 fc*t"<fc 
[0 0 6 2] ifSXT^y^S 2 3Tte, 114 

^^tdit^T^firffl^:-^ 2 co bJwyryym&izii-T 

sx>v> 1 go Ml^ytf>fl^e0»J£**:€?<T*. 



14 

^0X>y> 1 CD hJi^lE#£/jN$< LTX>y> 1 

<Diti?jb)i'?*^<y<y>2i±z>c£.iz&-DT. hjv 

[0 0 6 3 ] MfC, Wlim^t ^fifCtt/hS ^Nf 

\zit^x^nm^-9 2<D bfrpyoym&izM-rzx. 

0X>y> 1 tf) h;l^g2#£/h£< lTX/y> 1 <7)ffl 
~J]b)V?$:±%<yV>2l£2>££lZ&-DT* h)V?y 

[0 0 6 4] _hfBX ?ry~7S 3 3 SO 1 S 5 IT 

hi^y-)>^wtt^x>y> 1 <r> h)i?y<y>m. 
£/Jn£< Ltx>y> 1 < yo >£ 

-frfcCtfccfcoT, V)V?yo><Dm&m*&^ikftWi 
UXTs U >y y Offll ftifjjg^ £S5 S d £ # £ . 
20 [0 0 6 5] [eJIC, ±HBXt7 7 p S3 3, S51T 
tt, HI SlZ^-t^olZ^yTVOlWmmMPBrf'Pte 

^m^zn^m\zit^x^nm^:-y 2 <d b)i?yo> 

g^CWt^Xyyy 1 CO h yO >m^<Dm&$:± 

^<-T£, o^Dx>^>i(7)l-;p^i2^^/h^< IT 
X>>>> 1 cotB^j hJPi7S:^<^>$itS^tfCcfc 

[0 0 6 6] 3Et, *Piaam**/h$^^fC«*€riiNF 
fCit^T^ffffl^:-^ 2 CO b)V>?yV>&&\Z$i-$-Z>3- 

so >>^> l oo h;l/^y^>^ (D f,j^^^ : ^<-^^ < 

0X/y> 1 <D h;i^BB#£/h£< lTX>y> 1 OOffi 

6§Ci:^Tt§o 
[0 0 6 7 ] S^c, HI 7 chHl 8S:it«LT98&*^j: 

*RIitf**^Rpfe|B|«) cox>f/> l \z&Z> b)V>7 

yoy\t. / >&<tfeii9Txu77 p $sL^i 

T l> 5 SS^ A 4 (ONptO^ bX'j7^$SL L ^c^(D 

40 ^{b^A S L*«*^lfi]lC»fif bTBWfitS L AJCitt^ 
<®^A 5C0BIP (^it), HI 0(OXf77 , S 2 0TY 
ESi&O, ^CO^tCNO<h^o^B$) \zmn\sT^z> 

SC^T^^o 
[0 0 6 8] ^fTKW<©#*«»M^)fiV^tt* 

£D*:£< b)l?yo>TZ>-JjtfX0 y7&&mz\B\M 

50 Tt^)o 
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[0 0 6 9] ffi. A-y^'J 3 (DWnm&tf'Pt&^mzte 

si. ltc^-rsctfcctox*^ 
mm ic h ;i/ z y <y > £ u tz m iz a > y u y-y- m ^ 
[A-fyu -7 KSfflj^»x>^>nf)P] mz. *-0mm 

So 

[ 0 0 7 0 ] H 1 2 tt, *^^.<73lfegiriiJffllE c u 1 

o oiz^^x.>^>m'mi^-tyo-^-r-hT$>^>. 

[0 0 7 1 ] mi 2(C^-TJ:5(C, Xf'^S 8 Of 

tSiisWEcu i o o«0 9 (c^-rs-fe>-y-^?>7 ; — 

^grA^fS. Xr7^S8 2-eit El 1 0 WXr -7 ^ 
S 2 8X(iSI 1 1 (DXTy-JS 4 4TfSj££tt?tX>v' 
> 1 rof|iOTItET£S!.^j&tro Xr7^S8 41rlitl 
H^-rS^ilfe^:- H (CJS DTI > v >^Di^^^Af. 
Lfc^SfrW^-r-So Xf7^S8 4T-X>y>feii 20 
fr^3i.LAc^£6ti (Xf77'S8 4T'YES) , Xt- 

(Xf7^S8 4TNO) . 'J^->-r^> 0 

[0 0 7 2] Xf7^S8 6tll, fV— =^75^>jSV 

F^-fc-y f-JtlTXU u/^lP^T&S^ffTWSixLT 
^SB#(C|!2 0CD^M" : <'«y-/{C*O*^TX>>'> 1 CDftJ 

8flt Xf7^S 8 6-r*jaa*«ft*-Bt*iSV^6 
X>^>|slfeSNe^*^C0T-.. 0 2 lcDV-yytcS 30 
■^i/>Tx>v 5 >iHieS:Ne l;MUx>y> 1 wiWPS 

#t»TB£?&*-rs. ft, xfv^sssm s« 

ol*XQ7 Hl/I3« a B tS*MRW 0 B fefg£t 

So 

[0 0 7 3] Xf7/S9 0Ttt. X n -y Mk^&tfg 

8 6. S8 8T*mW2tl£z7>nyh)mmeBt&m@L 
^-tr-y^TS. Xf7^S9 2T11 £*tt*HM*ST 40 
B*x>i?>*ia^»»a^x+©lt*«S9K:«t0SliE 

-r-5fc«6wffiiEST c ssmtt S. 

[0 0 7 4] Xry7 , S9 4-!;(l Xf7^S8 8©ffl 
iWTBtXf77 , S 9 2©tiIE!tTC<t£iJUl?LTX 
>v> ICDflifJflEp-KTTiCgS/rrS (TT = TB + T 
C) . 

[0 0 7 5] Xf77'S9 6Tli, l>y>l©iH]ilS 
ET*ii$(|ET 0 J:D/h£<. sRWiX>S>>|gteft 
*W$iNe OiOffiO^MHcM-^-y HcfcS h;i^ 
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««K:fflS-r*^S^**iJ3t-r-5. XT77'S9 6T1 
Woy hmWiX't^ymi (X^-y^S 9 6TNO) . 

fc. Xf7 7 J S9 6f»*7MMe.ll (Xf7^ 
S 9 6TYE S ) . U^->-r-5o 
[0 0 7 6] Xf7^S 9 8Ttt«H*afl3HJ»c&- 3 fc 
<fc£(C (Xf7^S98TYES) . Xr7^S100 

fcS#;£jM$»i 6> B C»^«f»TjflUitB»«IIWI'6>*ff T 
S. 

[0 0 7 7] W. ±ffi«S»*-y hKl«t* h;>^y^> 
fi. «HJx.«4^(DJ®-&tCfiX>v> 1 WfeHJ?ftET*i 

-f 7>J-y KS»*c&»IH»SgH£fl?«LT'b«fc^. S 

ieiirtfl!i^©#*ii*^«i*«iiw-r*. sfc. mmm 
moisTmmn-Mizmmwtotem (hu^nt^ 

ftrr * j: t tc«fc 0 SSH^gcDifiA^WJftiiJ-r So 

[0 0 7 8] &»«ffllK:CH>T«tt-r*-£, 7V—*-M 

iECU3 0 0fi J{r)§-fc >+»-. a— iy- h-fe:>u-. it 
BS©#«I0A UJTF. MfDfttl>5) Rtfrnmna 

fc. -^U-^mmECV 3 0 Ofi. Xf7U>^t 
1S^S0^S:^aS3-lx-h<£^grL. jt^SOft 

^ 3 - 1/ - h (C JR^-T S J; 5 -5 o 
[0 0 7 9] ±8B*»iWWtt, Ell 0©X777'S 1 6 

[0 0 8 0] jgj. *^BJ«, -5-©jtt@S:5ftBlL.«:^ieH 

x±sz^mMm&mmxte^Misrzb<D\zmm~vim-e$> 

So 

[0 1 ] ^mmmo/^-Ji) v ^^mmcDmmmmm 

Sit7 , D7?iT*5. 
[0 3] W y«J-y h*iil)*(7)5!ji&igig 
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[14] *^«s^fi8»/w <^ F&mmotoimmom 

m 6 ] *mmwm<n;\-i zf u -y k ii/j*<z>MMBtcDgg 
[ia 7 ] *mmftm<n;\-c yj -y k ii/i*:w^^fT& 

3t m CD IK ffiJfj -)} CO g it ^ £ ift m -r s ei t * -s> „ 

[El 8 ] #iy&Jg<£CD/W yj -y h* gffij*C05t^B#CDig 10 

[a 9 ] ^mmmm<D/\^ yj -y h* aft*com^^/s 

Sr^f yD-y^EH!^. 
[El 1 0 ] *mMMm(D/\1 7 U -y K e IMlCD h 7 y> 

[eii i ] ^mmmn/^ y u -y k e Kufico h 5> y> 

[Ell 2] *mMMm<£>/\^ yj-y KggMiCDX>:/> 

[eii 3) m*mm.m<DW>£b)i>7\ztt-?zx.>i;>m. 20 
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>v>ftffi<h^-*mffi<Z>II8«£^TEIT'&£o 
[Ell 5] h?9i'B>nWm<n~g:$Lb)V>7\Z$i-fZ>X. 

[eii 6] v?>7>>3 ymwrnTmoi^hfrpizM-r 
s x > v >$kffi 1 * m?5f coni^^^-r iTfe 

[Eli 7] SSSi »#^gc^ ^^^co h^^^^>$ij 
*3EP£8S£s>rr&Ei-e&£„ 

(Ell 8] SSiS»l«^Sc^{£t,^^wh;l/^y'5'>f|iiJ 
^^tttB^t-SEIT*^>„ 

[ei 1 9 ] *$mBm<» h??i/3 >mw*wiw-rz>m 
[E120] *%ffiBm<D&m^mm(o&m-?v 

[EI2 1] x>^>lHl^(c^-r^M*h^^t»*«S 

w->«Ma«g8^^^-rEiT-fe^.. 

[ff^co!^] 

1 X>v ! > 

2 itftm^-*? 

3 A'yf 'J 
4 
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